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Maryland 
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9 Claires. 
1 
This invention pertains fo liquid dispensing 
apparatus and more particularly fo mechanism 
and apparatus for fueling wherein high de]ivery 
can be effected and a long hose readily used and 
handled, makin it readfly adaptable for use as 5 
an airport ïueling apparatus. 
For a number of years the so-called fueling 
pif has been used extensive]y in airports. This 
pif system has a source oÏ liquid supply in the 
form of an underground or overhead storage 1O 
tank and, by means of a pump, sually located 
near the source oÏ supply, gaso]ine under pressure 
is forced fo the fue]ing pif which houses a meter, 
control valves, switches and a reel on which fifty 
or more feet of hose is coiled. To the end of the 15 
hose is attached a nozzle for contro]ling the flow 
of liquid to the plane. The usual practice is Ïor 
the plane to taxi fo a location at or near the 
fueling pit. The attendant then withdraws a suf- 
ficient length of hose fo reach fo the fi]l open- 20 
ing, usually on the top of the wing, and fil]ing is 
then effected. 
A hose containing gaso]ine under pressure is 
difiïcult fo hand]e, not on]y by reason oÏ the 
weight invo]ved, but because it is difficult fo con- 25 
trol the shut-off nozz]e when c]osing against the 
high pressure necessary fo Ïorce gaso]ine through 
the dispensing system. A hose ]arger than 1 ½ 
inches in diameter becomes so unwieldy that if is 
a]most impossible fo handle, and since the hose zo 
size must be confined fo diameters of 1 /2 inches 
or less, fiow rates are greatly restricted and the 
objective of the air lines to obtain de]ivery of 
100 g. p. m. upwards are not obtainab]e. 
This pif system has a rather wide spread use 35 
in airports where planes, smal]er than the trans- 
port type, are serviced. The commercial air lines 
have not taken kindly fo fue]ing pits and prefer, 
instead, to Ïue] planes Ïrom a gasoline truck 
equipped with power take-off. This system has 40 
severa] advantages over the pit system. The 
plane can corne to rest at any position on the 
field and the ïueling truck is driven fo the plane. 
 he pump, which is driven by power take-off 
mechanism insta]led as a part of the equipment 45 
of the truck, forces gasoline through the meter, 
hose and nozz]e, and by reason that the tank 
truck can be positioned rather .c]osely to the 
plane, if is usua]]y necessary fo only withdraw 
about twenty-five feet of the hose from the reel, 50 
and since the pump is so c]osely associated with 
the source oÏ supply, faster deliveries are ob- 
tained. The objection to this tank truck delivery 
is, of course, the ]imited capacity of the truck. 
The commercial air lines, planning for the lu- 55 
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ture, are endeavoring fo improve the present ïuel- 
ing system. They visualize capacities of 150 
g. p. m. as being necessary fo quickly complete 
the fueling of large transport planes. It is ob- 
vious that extreme]y high pressures would result 
if attempts were ruade fo Ïorce 150 g. p. m. 
through a hose of 1/2 inch diameter, and as 
stated before, it has been round impractical fo 
handle a hose in excess of that diameter. They 
object, also, to the hose being dragged over the 
wing of the plane and have considered the possi- 
bility of fue]ing from underneath the wing, mak- 
ing the system a bottom fueling, rather than a 
top fueling arrangement. Efforts fo accomp]ish 
bottom fue]ing have, to date, met with failure, 
because the valve mechanism developed Ïor in- 
suring against any loss of fuel, after the con- 
nection has been broken, has resulted in so much 
intricate mechanisms as fo be considered imprac- 
tical. 
The system described herein is designed fo ex- 
pedite the delivery of fuel fo a plane, making if 
possible fo deliver gasoline af a rate of at least 
150 g. p. m. with less effort than it now takes fo 
de]iver gaso]ine af 40 g. p.m. It further contera- 
plates the abandonment of the present fueling 
pit apparatus entire]y and dispensing with the 
cost]y fue]ing truck. This is accomplished 
through the use of a flexible, .collapsib]e hose 
which is expanded to its true diameter only while 
gaso]ine is being delivered to the plane, and which 
is collapsed fo a fiattened position with all gaso- 
line withdrawn from the hose before the connec- 
tion to the fil] pipe of the plane is broken. The 
hose, meter, control valves, and air separator 
pump may be stored in a cabinet af a selected 
point or may be carried on a light, small, inexpen- 
sive vehicle. 
In he herein disclosed system, a storage tank 
located remotely from the airport may be used, 
and this storage tank can be either above ground 
or can be buried underground. In either case, 
a pump of suitable capacity is positioned near 
the source oÏ supp]y and lines are run fo the land- 
ing field and branched out in several directions. 
To the ends of the various branches are afiïxed 
the control and dispensing apparatus for the par- 
ticular branch, which apparatus is readily posi- 
tioned and readily and easi]y operated, or the 
ends of the various branches may be provided 
with connections fo which connections from dis- 
pensing apparatus on a vehicle may be coupled. 
If is an object of this invention fo provide 
Ïueling apparatus which is readfly adapted fo 
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bottom fueling of a receptacle, such as the fuel 
tank of air airplane. 
Another object of the invention is to provide 
fueling apparatus adapted for high delivery but 
one which is easily and readily handled and oper- 
ated. 
Another object of the invention is to provide 
fueling apparatus which may be uSed to supply 
fuel to airplanes or other vehicles, and may also 
be provided with means for withdrawing fuel 
fïom the tanks of the airplanes or other ve- 
hicles when this is round to be necessary. 
Another object of the invention is to provide 
fueling aPparatus wherein the delivery hose 
exhausted of fuel after delivery, and is stored dry. 
Another object of the invention is to provide 
fueling apparatus wherein the fueling and de- 
fueling, where necessary, is controlled ata point 
remote from the source of fuel supply. 
Another object of the invention is to provide 
fueling apparatus wherein the delivery hose 
which is used may be of large diameteï, but is 
moved and stored only in dry condition. 
Another object of the invention is fo provide 
fuel dispensing apparatus wherein a portion 
thereof is mobile for connection to various out- 
lets. 
Another obect of the invention is to provide 
fuel dispensing apparatus wherein certain parts 
thereof are mobile so that a long disconnectable 
suction hose may be used and a relatively short 
discharge hose is provided which is readiLv han- 
dled. 
Another object of the invention is to provide 
a fueling system, mobile or stationary, wherein 
the discharge hose is emptied for storing after 
fueling operation, but the amount of liquid 
emptied from the sysem is not charged to fuel- 
in, so that always a true amount of fuel de- 
livered is registered. 
Another object of the invention is to provide 
a fueling system wherein certain controls thereof 
are automatic in operation. 
Another object of the invention is to provide 
a fueling system wherein accurate registry is 
obtained wheer or nota defueling operation is 
performed. 
With these and various other objects in view, 
the invention may consist of certain novel fea- 
tures of construction and operation as will be 
more fu]y described and particularly pointed out 
in the specification, drawings and claires 
pended hereto. 
In the drawings, which illustrate an embodi- 
ment of the device and wherein like reference 
characters are used to designate like parts-- 
Figure 1 is an elevation showing dispensing 
apparatus mounted on a vehicle for suPplying 
liquid from an underground source to another 
vehicle, the latter being specifically shown as an 
airplane; 
Figure 2 is an end elevation of the vehicle on 
which the connection to the underground source 
is stored showing particularly the storage means 
therefor; 
Figure 3 is an elevation corresponding to Fig- 
ure 1 showing the vehicle in position after fuel- 
ing for evacuating a portion of the underground 
connection prior to .disconnecting the connection 
from the underground connection; 
Figure 4 is an enlarged fragmentary sectional 
elevation showing the top check valve for the 
bottom fill pipe; 
Figure 5 is a fragmentary perspective of a form 
of hose and pipe connection used in making the 
 ourlet and hose connection; 

4 
Figure 6 is a fragmentary elevation partly in 
section, showing the piping of another form of 
dispensing means which is mounted on the ve- 
hicle; 
5 Figure 7 is a diagrammatic view of the piping 
of the modified form of dispensing apparatus 
shown in Figure 6; 
Figures 8 to 11 inclusive are modified forms of 
dispensing mechanism embodying the invention; 
]0 Figure 12 is a plan view, more or less diagram- 
matic, showing an airport with the fueling sys- 
rem embodying the invention; and 
Figure 13 is an elevation showing the fueling 
of a plane with a fueling system embodying the 
] 5 invention, a portion thereof being mounted on a 
vehicle. 
leferring first of all, more particularly, to Fig- 
ures 1 to 5 inclusive, a source of liquid supply is 
shown as an elevated tank 28, but it is, of course, 
20 understood that it may be an underground tank. 
The tank is connected through pipe 22 and shut- 
off valve 24 to the inlet side of pump 20. The 
ourlet side of the pump is connected through 
piping 28 fo various outlets 30 shown mounted 
2.5 in shallow pits 32. In a case of a landing field, 
these pits would be conveniently located. 
Within the pits, the outlet comprises a suitable 
hand operated valve 34 provided with the arm 
$0, the arm 30 being provided with a suitable 
o connection fitting 38 which may be in the form 
of a bayonet socket. Of course, a suitable cover 
(hOt shown) is provided for the various pifs and 
a suitable switch 42 may be provided in each 
pit adapted to be conditioned to operate the 
.5 pump 0. In order fo provide for liquid fo re- 
turn to the tank 20, where back pressure oc- 
curs, to be later described, either the pump 2 
is bypassed or a connection 44 is provided having 
a suitable check valve 40 provided therein open- 
..0 ing toward tank 20. 
The vehicle to be fueled is shown as the plane 
48 provided with the fuel tank 00 which is of the 
bottom fill type such as shown in United States 
Patent No. 2,362,559, granted November 14, 1944. 
A bottom fitting 02 is provided communicating 
4 with the fill pipe 04 having at the top thereof 
a valve seat 00 and spider 00 (Figure 4), said 
seat being adapted to be closed by the valve 8, 
the valve having a stem 0 extending throuh 
the spider and being provided with the spring 
0 02 urging the valve to closed position and the 
valve 08 may be provided with the suitable de- 
flecting means 04. 
In order to introduce fuel into the tank 08 
from the selected pit, a land vehicle such as the 
55 automobile 00 is utilized, said automobile having 
a hose reel 08 rotatably mounted on suitable sup- 
ports  and provided with a manifold 2 to 
which one end of the hose 4 is secured. The 
reel 08, on which the hose is mounted, may be 
60 provided with sheaves or guides for receiving the 
hose which may be maintained as a wet hose. 
The opposite end of the hose 4 is Provided with 
the nozzle 0 within which is provided a com- 
bination manually operable or spring-loaded 
65 check valve operable as at . The end of the 
nozzle 0 is provided with the fitting 8 adapte 
for quick com]ection to the fitting 38 as through 
a bayonet socket connection. The vehicle is pro- 
vided with dispensing means indicated generally 
70 by numeral 80 and in Figure 1 (and in the other 
modifications) the dispensing means is provided 
with the flexible, collapsible hose 82 having a 
- coupling or fitting $4 adaped fo be coupled to 
the fitting 2 for filling purposes. When top 
75 filling is to be used  suitable hand operaed 
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nozzle is used wherein release of the usual op- 
erating lever causes the nozzle valve to close. 
Referring now to the dispensing mechanism $0 
shown more particularly in Figures 6 and 7, the 
hose T4 is connected to the manifold T2 (Figures 5 
1 to 3) and the manifold is connected to the pipe 
86 (Figures '1, 3 and 7) which is connected to the 
air separator 88 provided with the air vent 00. 
It is, of course, understood that the usual air 
separator is used having suitable air release valve 10 
michanism for venting to the atmosphere. The 
ourlet side of the air separator is connected 
through pipe 92 fo the inlet side of the meter 
04, liquid passing through the meter causing 
suitable registration on register 0§. The ourlet 
side of the meter is connected through pipe 
to the check valve 08 opening outwardly or away 
from the meter. 
The ourlet side of the check valve 08 is con- 
nected through pipe 00 to the differential valve 
02. The ourlet side of the differential valve 
connected through pipe {}4 to the Y fltting 
which in turn is connected through the pipe 
to the three-way valve  0, the valve  8 being 
connected to the flexible, collapsible hose 82 
through which fuel is supplied to the plane tank. 
Valve 9 is controlled through handle  and 
is comected through pipe 2 to the three-way 
valve  to which is connected the evacuating 
hose J. Valve 4 is controlled by handle  
and the hose   is provided with a suitable 
fitting !   (Figure 1) adapted to be connected to 
a complementary fltting {} (Figures 1 and 
provided on the ourlet 6 for the purpose of 
moving all fuel between the valve 4 and the 
nozzle $ after dispensing operation has been 
ruade. 
The valve  is connected khrough the pipe 
 fo the vacuum tank 24, the ourlet side of the 
tank 4 being connected through pipe -6 fo the o 
check valve  opening away from t, he tank, and 
the ourlet side of the check valve 8 is con- 
nected through the pipe 30 to the differential 
valve 32. The ourlet side of the differential 
valve J3- is connected through pipe 34 to the 
three-way valve 36 controlled by handle 
Valve 3 is connected fo the withdrawal hose 
38 provided with the manually controlled nozzle 
valve  having contro] handle 4, this hose 
and nozzle being for the purpose of removing 
fuel from the plane tank §0 in the event if is 
desired fo remove such fuel as where weight must 
be compensated for by the removal of fuel. This 
is acc0mplished throuh a top flll opening 
(Figure 1) of the plane tank and t.his removal 55 
hose is 2eneral]y referred fo as a trimming hose. " ' 
The valve  is connected through the pipe 
4 to the inlet of pump 46. The pump 0 
operated by suitable means (hot shown) con- 
nected to he power take-off 4, and the ourlet 6o 
side of the pump is connected through the pipe 
9 to the three-way valve §, the handle 
of which, preferably, is connected through the 
]ink  with the hand]e 3 of the valve 
The valve J is connected through the pipe §. 65 
to the check valve , opening away from valve 
, nd the ourlet side of the check valve is con- 
nected hrough pipe 69 to the Y fltting 0. The 
three-way valve - is connected through pipe 
J. to the inlet side of the small meter 4 hav- 7o 
ing a register  adapted fo register liquid pass- 
ing through the meter, and the ourlet side of 
the meteî is connected through pipe 6 fo the 
check valve  opening away from said meter, 
and the check valve in turn is connected through 

pipe  0 fo the air separator 88. This connection 
T0 is convenient]y made to the air separator but, 
of course, if is understood that it can be directly 
connected fo the pipe 
The pump 46 is provided with the vacuumiz- 
ing cylinder I', said pump being shown in Pat- 
ent No. 2»384»12, Jauch et al., granted Septem- 
ber 4 1945 and the exhaust from the pump 
is through the vent . The inlet side of the 
vacuumizing cylinder 2 is connected through 
pipe S fo the three-way valve 8 control]ed 
by handle  T, said valve being connected through 
pipe 39 fo te vacuum tank 4 and khe valve is 
provided with the vent 8 to atmosphere. 
The differential valve 02 is provided with the 
valve member 9 (Figure 6) urged toward c]osed 
position by means of the spring 94 and said 
valve is adapted to seat on the seat 6 for pre- 
venting flow through the valve 0. The valve 
2 is provided with the valve stem 8 having 
a piston 200 thereon mounted for reciprocation 
in the cy]inder 0. One end of pipe 0 is con- 
nected to the cy]inder above the piston 00 and 
the, opposite end thereof is connected to the con- 
trol valve housing 206 be]ow the valve 2S mount- 
ed thérein. The spring 20 normally urges the 
valve 2}S toward closed position on its seat 
One end of pipe 2J4 is connected to the hous- 
ing .} above the valve 0 and the opposite end 
thereof is connected as af 2 fo the valve 
below the valve 9. It is seen that piston 20 
provided with a small bleed port  and the 
valve stem 9 of valve 0 extends wit.hin the 
vacuum tank 4 and is adapted to be operated 
by one arm 2 of the pivoted lever 2. The 
float 226 is attached to said lever 24, and down- 
ward movement of the float causes the valve 
to open. Valve S is provided with the valve 
member 228 adapted to be seated on its seat 
for preventing flow through the valve S, the 
valve 22 being urged toward closed position by 
means of the spring 232. The valve is provided 
with the valve stem 234 having the piston 
mounted for reciprocation in the cylinder 238, 
the piston being provided with the smal] bleed 
The pipe 2 is connected to the cy]indeï above 
the piston af one end and is connected to the 
valve housing 06 below the valve 6, said valve 
being urged toward closed position on its seat 
48 by means of the spring 2§0. The valve 46 
provided with the valve stem 2 extending into 
the vacuum tank 24 and adapted to be operated 
by the other arm 4 of the lever 2. One end 
of pipe  is connected fo the housing -0 above 
the valve 24 and af the other end is connected 
ai 28 to the housing S- below the valve sea 
Assuming if is desired fo fuel a plane, the ve- 
hic]e  is driven fo a point adjacent the plane 
and the hose g is conneced through the nozzle 
 to the fitting , if being assumed that the 
valve 4 is closed. The vehicle may then be 
moved fo a point adjacent the plane and the 
hose 82 is connected through fittings $g and 
fo the fl]l pipe 4. Valve 4, of course, can be 
opened immediately after coupling ai 08 and 
the switch 42 may be operated fo actuate the 
pump . This may either be done before or 
after the connection ai 42i Liquid is then 
supplied from the tank 20 fo the hose 4 and 
through pipe 8 fo the air separator 88 (Fignre 
7) where the vapor is eliminated and the solid 
liquid wi]l pass through the meter 94 causing 
registration thereof on register 8. Liquid then 



passes through valve :19 2..to: /alve; I 19; vhich has 
been operatèd so .as to:direct;.liquid. fo the hose 
8-. Inasmuh as the float:228 is in:lowered: po- 
sition, valve 2e$ will be .open. so .that the saine 
pressure,, as is in the line from the .meter to £he 
hose, is supplied upon the.-top of the pton; 
through pipe'  I:and pipe. e4. ere being.less 
pressm'e in the hose. 8 thanàn the'line from:.the 
meter to the hese, the piston':ee ll be moved 
to open the valve .fg .wherebyliquid canbe 
supplied fo the :plane. 
Af.ter the proper amount of. fue bas been.sp- 
plied to the fuel .tank, it  is desired: fo withdraW 
fuel from the. fill pipe. 5.-and -hose. 8. _In order 
fo accomplishthis, alve. I. must. be operated 
to effect counication between hose;8   and the 
pipe. f{ 2. Valve: {  is operted-s0 that there:is 
a communication established'.between-'pipes I1 
and 22. Tank- is empty-at:.this £e .and 
valve. { 28 is Closed toward. the tank..as it is 
check valve. ;The vacuumizg .PP;- f 46 ..in. the 
ene instance is. used to establih a vacuum at 
vacuum tank. 14, or. if the alteznative .method is 
uscd the engine or dther 'means is _used fo es- 
tab!ish a vacuum..Vacuumbeing, establhed in 
the vacuum .tank, liquid .will be .withdrawn: from 
the pipe  and hose' 8, collapsing said hose for 
easy handlin and storage, .and liquid will flow 
into .the tank.;{ causing: the:float'2 to. re, 
perïnitting.valve-8to close preventg opera- 
tion of the valve .92. 'As thefloat rises, the..arm 
5 will open-valve 2, th £here is trapped in 
the vacuum tank the volume..of .the .fill tube 
and hose 82. 
en the next fueling operation.takes place, 
in order that the] bea proper.measurement,.e 
liquid exhausted frothe hose must be reintro- 
duced into the hoseç$2 and:.the.tube 4 i. e.- the 
hose 82 and tube' 4.must.be fiHed.before registra- 
tion takes place. " On the next. fuelg the.valve 
-  1 (Figure 6) is open.to the atmosphere destroy- 
ing the vacuum in tank 14. Vaives 13 .and 12 
are operated .so.that, insofar as. they are con- 
ceed, commucation .is estahlished from .pipe 
12 to the inlet.0f the.pump 14,and from:the 
ourlet of the pump into the line  eS through.le 
f 0. This operation causes a_differential in pres- 
sure.above and belo the valve 2 $,. thereby caus- 
ing the piston 23 tomove to. open  the. valve 
whereby hquid can be: withdrawn from £he tank 
] 24 and supplied .to £he pipe: I  ik being under- 
stood, of course, .that. the alve.  0.has .by this 
rime been operated to cause communication :be- 
tween pipe f  and hose' $2. 
Valve  2 will not openuntil the liquid i.n.tank 
4 has been resupplied fo the hose--,$2. ïWhen 
that condition exists, float. 22 .will. be lowered 
closing valve 246 and opening valve 2$ whereby 
valve 2 is closed and valve.le2-is conditioned 
for opening which will take place; as already-de- 
scribed, when liquid is supplied frein the pump 
When it is desi.red' to withdraw liquid, for. ex- 
ample, from the £ank:- " (gure 1), the. hose 
nozzle 4 (Figure) is-apphëd tothe top tank 
opening  42 and the valve  thereof opened. 
Valves f 36 and. 2 : are movéd-to :-the- position 
where hose 38 is connected o "the inlet tde-.of 
the pump .f , and the ourlet side-éf the pp 
.connected to.the inter-side of-meter'4, the 
liquid passing through, the meter being regis- 
tered and retulned.to the le 8 (separator - 
. or line 23).. At this te or bCÙre the,connection 
$--3. is .broken, it is necessary to close-vlve:34 
.and to apply vacuumçto the.line. afid.to" his 

 end hose I 18 is. attachd.,to':the' fitting 129,, and 
the.valve, 144 is conditioned sothat £here ,is' com- 
 .municationbetween the hose I 18 andthe vacuum 
:.tank 124. :The :connection^7-38 is-now broken 
5 , with.the result.£hat: the vacuum.in .tank 124 ,aP- 
.pliëd :by. connection: 129- and. hose I 18 :draws:.the 
.fuel, standing in the:part of the.stub open .to. the 
-atmosphere,:=up into tank 124, and the vacuum 
in the vacuum tank. is .permitted .to evacuate the 
l0 liquid.-in.:the pipe:,36, it::being understood,: of 
 course,, that valve'-34 is closed. 
'.,Referring now .to. the .modification illustrated 
i.n:Figu'e g, the pipe;399 corresponding to pipe 
:89,-.is connected-to the. ialet side ,of: air separa- 
]5 ,tor:'.392. -The oùtlet-side of the-air..separator is 
connected through. the .pipe394 to the inter side 
oï the meter398. 'The-meter--398 is provided 
with the register 398, the meter-actuating the 
l, egister, in accordance with  the-liqùid : passing 
2O therethrough. The, ourlet side 0f"the ,meter is 
' connected, throug.h the' pipe, 319, fo. the valve 3  2 
,whicb-i.n turn-is connected' to. the flexible, col- 
lapsible delivelj-hose 34 cor-responding fo the 
hose S 2. The valve 3  2 is operated by handle  3   
25 and is-connected througb.pipe-3 9 to the valve 
 39 .which in turn.is connected through the-pipe 
39 to the manifold-322 of the wet hose 324, which 
.is shown,mounted on a. reel.326,-said hosecorre- 
sponding to thehose 138 and-being provided with 
30 the valve -controlled-.nozzle - 329. .The valve  318 
controtled by handle-329 is also connected 
through: pipe 3 to the inlet side .of the-pump 
332; the-pump being' preferably of' the type such 
as: shownin said Patent No. 2,384,12-wherein the 
35 -pump is provided with-a liquid pumping portion 
334 and a vacuumizing portion 339 vented as-at 
338, the pump being driven through suitable 
means (not shown) through take-off 337. 
The ourlet side of the pump is connected to 
40 the inlet side of the meter 340, the meter bei_ng 
provided with the register 342 adapted to register 
the amount of the liquid passing therethrough, 
the register 342 .being selectively connected to 
register 808- by a suitable clutch. 344- and shaft 
4 348 whereby when the clutch is in-operative' po- 
sition and liquid is registering on the register- 342, 
a comparable amount will be deducted from regs- 
ter'308. '-The ourlet side of the .meter 340 is con- 
nected through the pipe 348 and.check valve 360 
0 to.pipe.352 which in turn is connected to the 
air separator and line-300 (or 28). -Pipe-380 is 
provided with the three-way valve 354 to' which 
is-connected' the hose38 corresponding o hose 
 | 6,-said valve -being controlled by handle 35. 
 When it is desired to uel a plane tank, con- 
nection is ruade to the underground connection as 
through the hose 4 (Figure 3) -which in turn is 
connected through the reel to the pipe.00 .(Fig- 
ure 8). Liquid is supplied from the pump 29 
60 into the. air-separator.302 Where the.vapor is 
elimintéd and solid liquid is supplied into the 
inter, side of the meter 306 causing registry on 
the egister 398. The clutch 344 being inopera- 
tire, no regisry is caused on register-342. IAquid 
65 passes through the pipe - 310 and valve 312 to 
the hose 314and thence into the tank of- the- air- 
-plane. 
After a suitable-amount of liquid bas been 
supplid to the tank, it is desired to evacuate the 
70 flll tube 64 and. the hose 314 (which-will cause 
it to collapse). Valve 312 is moved to establish 
.communication between the hose 314 and pipe 
'330. It is understood that valve'318 permits 
liquid to flow from pipe 316. to pipe .330 .but not 
75 into pipe 320. Valve 354 is conditioned- so that 



2600»876 

9 
liquid can fiow into the in]et side of the pump 
but not into the hose 356. The pu_top 332 is 
operated fo withdraw liquid from the hose 
and fill tube 54 until the hose is dry and collapsed. 
The liquid Passes through meter 346 causing a 5 
registering operation on the meter 342 and a de- 
ducting operation on the register 308 and liqu2d 
passes from the meter 348 fo the line $80. 
then, it is desired to evacuate the pipe 36 (Fig- 
ure 3), the hose 386 (Figure 8) is connected to the 10 
fitting i-9 (Figure 3) as in the case of the 
hose il6. Valve 354 may then be operated to 
establish connection between the hose 38'0 and. 
the in]et side of the pump 832. When it is de- 
sired to withdraw liquid from the plane tank, 15 
nozzle 828 is inserted into the top of the tank 
with the valve open. Valve 312 is conditioned so 
that there is no communication between pipe 3 i 6, 
hose 314 or pipe 310. Valve 318 is in condition 
to connect pipe 3-6 to pipe 336 and valve 354 is 20 
moved to establish communication through pipe 
336 with the inlet side of the pump. The clutch 
344 may be operated so that no deduction will 
take place on the register 368 so that liquid with- 
drawn through the wet hose 324 is merely regis- 
tered on the register 342 and returned to the 
pipe 300 (or 28). 
Referring now to the modification illustrated 
in Figure 9, the pipe 460 is adapted to be con- 
nected to a source of liquid supply and is con- 
nected to one side of the four-way valve 462. 
Another side of the four-way valve 462 is con- 
nected through piping 464 to the suction side 
of the pump 406, said pump being shown as of 
the type illustrated in said Patent No. 2,384,172, 35 
being driven by a suitable source of power con- 
nected to shaft 48. The ourlet side of the pump 
is connected through piping 4i6 to the in]et side 
of the meter 412, liquid flowing through the 
meter serving to operate e counter or regis- 4O 
ter 4 
The register shown is of the well-known Veeder 
type being provided with totalizer 4i 6 and the 
individual service counter 418 which may be ze- 
roized by the knob 420. The counter is of the 
reversible type which registers in a forward and 
reverse direction, the direction of registration be- 
ing controlled by the rod 422, one end of said rod 
being connected as at »-4 fo an extension of 
handle 4, said handl being connected to the 50 
shaft 43 which controls the valve 40-. The out- 
let side of the meter 42 is connected through 
the piping 438 to a third side of the four-way 
valve 402 and a fourth side of said valve is con- 
nected to the flexible, collapsible dispensing hose 55 
432 which may be coiled or stored on a reel, or 
fiat, as desired. 
In the operation of this form of mechanism, 
assuming the pump to be in operation and the 
handle 4-8 in the full line position as indicated, 60 
and assuming the usual coupling or nozzle valve 
provided on the hose 4- to be open, liquid will 
flow through pipe 489, four-way valve 482, to 
the in]et side of the pump 4{}0 through piping 
44. -vt will then pass fo the in]et side of the 65 
meter 4, through piping 48, and flowing 
through said meter will cause a dispensing regis- 
tration on the totalizer 4 and the dispensing 
courtier 48. The liquid wfll then pass through 
four-way valve 402 fo the dispensing hose 432 70 
where if may be delivered as desired. 
After the fllling operation bas been effected, 
the handle 4 may be shifted to the dotted line 
position as shown in Figure 9. In this case, liquid 
will pass from the hose 432 through the four- 
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way valve 402 and into the in]et side of the 
pump 406 through piping 404, IAquid will pass 
through the pump and through the meter 412 
and as the handle 408 has been shifted, suitable 
control mechanism in the indicator 414 will op- 
erate said register in a reverse or subtracting 
direction. Liquid will then pass through the me- 
ter and through the four-way valve 02 back fo 
the source of supply through pipe 400. The 
nozzle valve of the hose 432 having been closed, 
liquid will be exhausted from the hose 432 until 
it is dry and collapsed, and when the register 
has ceased registering, the hose will be dry, where- 
upon if may be stored. 
Referring now to the modification illustrated 
in Figure 10, the pipe 434 is adapted to be con- 
nected fo a suitable source of supply, said pipe 
being connected fo one side of the. four-way valve 
30. Another side of said four-way valve is con- 
nected through the piping 433 fo one side of 
the three-way valve 440, said valve being con- 
trol!ed by the handle g42 provided with the lever 
44g. Another side of the valve 448 is connected 
to the plane trimming or withdrawal hose 448 
which may be provided with a suitable n0zzle hot 
shown. The third side of the valve 448 is con- 
nected through the piping 448 to the in]et side 
oï the strainer g86, the outlet side of the strainer 
being connected to the in]et side of the pump 
482. Said pump is preferably of the type illus- 
trated in said Patent No. 2,384,172, and is adapt- 
ed fo be driven through shaït 484 by suitable driv- 
ing means, such as the motor 486 or may be from 
the vehicle motor, if the system is mounted on a 
vehicle. 
The ourlet side of the pump 482 is connected 
through the piping 488 fo the in]et side of the 
meter 48, ]iquid passing through said meter be- 
ing adapted to control the indicator or register 
402. The register 402 is provided with a set of 
indicators 44, and another set of indicators 
which are adapted fo be operated in reversed di- 
rection to the indicators 462. Both are adapted 
fo be zeroized simultaneously by the knob 468. 
A shield 48 is slidably provided on the counter 
and so disposed that when said shield exposes one 
set of indicators, for example, 484, it masks the 
other set, for example, 466. A set of non-reset- 
table totalizers 4- are also provided, and a pre- 
determining set of indicators (or counter) 
are provided, settable by the knob 476 and op- 
eratively connected through the rod 48 fo the 
lever 480 of the handle 48- which is adapted fo 
control the valve 484. 
The valve 44 is biased to closed position by 
a suitable spring mechanism but is latched open 
when the indicator 474 is set. When the indicator 
74 reaches zero the latching mech.anism thereof 
is released permitting the spring of valve 484 to 
close said valve. Of course, indicator 44 may hot 
be used in which case the handle 482 may be 
manualiy opened and closed. The valve g.$ 
connected fo the ourlet side of the meter through 
pipe 488 and is connected through piping 488 fo 
the third side of the four-way valve 43. The 
îourth side of va!ve 43 is connected through 
piping ,99 fo the inle side of the manifold 482 
of the reel 494. ïhe ourlet side of the man]fold 
is com]ected .as at 49 to one end of the flexible, 
collapsible hose g88 which is provided with a suit- 
able nozzle valve ai ifs other end. The four-way 
valve 4 is adapted to be operated by the handle 
08, said handle being connected to handle 442 
by rod 5  and being provided with the lever 
which is pivotally connected fo the rod 4 which 
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controls su;table mechanism in -the. indicator Ior 
operating the indicators 464 466;,and 472, in a 
ïorward or reverse: direction.; The :shield 470 
pivotally connected::to, one. end; of the rod; 606 
wh;ch is connected ai .the .other end.to the.lever 
Assuming tha handles.500and442 fo be in the 
ïull line positions, indicated- in Figure .10 and ït 
is desired to dispense, through' th hose 498 Wh;ch 
bas been withdrava from'ttie storage reel, opera- 
tion oï the pump 452 causes liquid fo be drawn 
ïrom the source of liquid supply through piping 
434 passing through  the ï0ur-way.valve 43G-and 
fo the three-way valve 440,'. through piping-438. 
The three-way valve will be in'position where .the 
hose 446 is inoperative so.iiquldwill, pass fo the 
suction side ofthe pump 452 through .piping.-448 
and strainer 450:- Liquidwill-pass to the inlet side 
of the meter 460/tliroughpiping:458 and thence 
through said meter. 
The indicator.or counter 474.will have.been 
preset .fo a selëcted number of gallons tobe dis 
pensed, for examplë,-100ïgallens« andthe handle 
42 will have bëen-moved:to open the valve 
so that liquid- will pass through said: valve/ 
through pipe- 488-" through, valve  436; piping :490i, 
fo the-dispensing'liose 498,through wh;ch-if ma 
be dispensed. After thë selected number ofgal-- 
lons has been dispensed,.the totalizer. 472 will ih 
dicate the total gallons dispensed through the 30 
meter and the-indicator 464«wflI. indicate the. 
number of gallons dispensed ai this rime, forex. 
ample, the 100gallons, whbreas, indicators 
wh;ch are maskëd, will ïndicate 9900 being a sub- 
tracting counter in this position. Thereupon the 
counter 474 .will operate fo release.the handle 482 
and the spring will close the valve 484 :rendering .. 
the deviceinoperative fo serve. 
In order fo exhaust .the-.liquid from the hose 
498, the nozzle valvethereof willbe.closed,i The 4o 
handle 500 will be moved fo .the dotted line posi 
tion and thêpumpwill withdraw liquid ïrom the' 
hose through piping 490, ïour-way valve 46; pip- 
ing 438, three-way valve 440:.pi.ping 448; through 
the pump 452 and piping 458«.and.through-.the 
meter 460. The handl 482 wfll have been latched 
fo open position by a .manual latch, hot shown: 
When this latch is used, if is, of course; under-- 
stood that the indicator 474 will be inoperative 
automatically control tlie valve484. Liquid will 50 
then pass through piping 486 valve484; piping 
488, valve 486; and through piping 484-to the 
source of supply. Thehandlê500 having been 
moved fo the dotted line position will bave moved 
the rod 04-fo cause .subtra-ctingoperation. on the 55_ 
counter 472 and indicators 464-and ar[addïng op- 
eration onlheùn dicators«466 whlch are masked. 
If.ten gallonsare taken out of theliose, the in- 
dicators 464 will read 90: gallons, whereas, the 
masked indicators 466 will read 9910 gallons. 
If now it isdesired fo trim.theplane through 
hose 446, the indieators 464 and 466 are zeroized 
by knob 468. Handle442 will. have been moved 
fo connect hose 446 to piping 448. Liquid then 
can pass ïrom hose 446 to the inlet side of the 
pump 42 through piping448. Liquid will then 
pass into the inlet side of the meter 460through 
piping 458 and the liquid removed in passing 
through the meter will be indicated on the indi- 
cators 466 wh;ch have been unmasked and will be 70 
hudicated in a subtracting direction on the in- 
dicators 464 wh;ch are now masked. Whilethis 
trimming operation is being efféctedthe totalizer 
472 is subtracting due fo the position of the 
h,andle 500. Liquidwill thon pass from the meter 75 

12 
through.the OEour-way valve 436-back to the source 
of supply. 
Referring now to the construction illustrated in 
Figure 11, it is-.undèrstood-that this system, as 
the others, may-either bemounted on a vehicle 
or-may-be , stationary. The system comprises a 
hose528,which is similar fo the hose 74 (Fgure 
3) being provided-with a fitting (hot shown) for 
connection toan outlet stub, such as the stub 
36 The, hose is. connected through, the air 
separator. 22 to the inlet side of the meter 524, 
said:meterbeing adapted:to, operate the indica- 
tor or register 526 wh;ch isa presetindicator 
having the preset indicatorsS 8 :sortable by knob 
88 and.-controllingthe-rcd  82pivoted to the 
lever: 84 of- the handle 36. Sa;d handle 53 
controlthe:automatic:shut-off valve 538, the in- 
let :side of;wh;ch is-connectedto the ourlet side 
of thé.meter: The meter and preset indicators 
are .of, usual/types such-that wh-en the preset 
quantityof:liquid:.has.passedthough the meter, 
tlie_rod 582 is operated.to', close valve 3 and 
stop." di-scharge of.'liquid. The novement of rod 
8.iwillalo serveto disconnect indicator 5-6 
ïrom.tlie:meter 524 sothat the counter may be 
reversel, dr;vert  when trimming, or removing 
liquid as will be described hereafter. The in- 
dicator.526 also isprovided with the indicators 
48ïor showing.the amount of liquid passing 
through the'meter, said.indicators being adapt- 
ed fo be. resetby, the knob 542. The indicator 
may also incltide totálizers (not shown). 
Tïqe. outlet side- of valve . 688 is connected 
through tlie pipe544:to one side of the three-way 
valve 546, the,valve being connected through 
fitting 4 to.the flexible, collapsible hose 568 
providedwith, a suitab]é discharge nozzle (hot 
shown). The three-way valve is provided with 
a controlhandlë 552and .is connected through 
piping. 64to the three-way valve 56. The 
three-way valve 566 is controlled by the handle 
558:and is connected through piping 568 to the 
shut-off: valve 562 
The-shut-off valve .662 is controlled by the 
handle664'.and:is.connected to the trimming or 
removal hose 566, provided with a su;table noz- 
zle (hot shown). The three-way valve 66 is 
connected .through piping. 568 to the inlet side 
of the pump 70 preferably similar fo pump 
shown in said Patent No. 2,384,172 being dr;vert 
through a shaft 672 The ourlet side of the 
pump-iconnectedto the-inlet side of themeter 
674; liquid passing.through the meter operating 
thecounter, or register 576, said counter being 
provided, with[:.indicators/ 78 adapted to be 
zeroized by theknob 588. The counter  is 
adapted to dr;ve a shaït 82 wh;ch dives, su;table 
mechanism  indicated at 584 wh;ch includes a 
clutch and-differential means in turn operatin a 
shaft 588 operatively-connected to the indicator 
26 The-mechanism 584 is. provided with a 
control lever 588 pivotally connected af one end 
to. the rod 590which in-turn is pivotally con- 
nected-at its other end to the-handle538.. Regis- 
tration on registèr576 by  virtue, of liquid pass- 
ing:throughmeter 674 caues-subtraction on the 
indicator526. 
The/outletsideoï the meter-67 is connected 
through.pipin 502 to.theinlet side. of the one 
way checkvalve-594which-permits the liquid fo 
fiow ïrom pipe[ 59 to pipe ï. 596. wh;chin turn is 
connected to: thesource, of diquid- supply through 
the- hose'.520: The: pressure supplied through 
hose ..520 :is»lessthanthe-pressure-supp]ied ïrom 
the'pump570 to :themeter574. 
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When if is desired fo fuel a plane, if being as- 
sumed that the hose 529 is connected fo the 
suitable source of supply, the preset indicator 525 
may be set by knob 530 causing a predetermined 
amount fo be indicated by the indicator 528. 
Indicators 540 are zeroized as are indicators 578. 
The automatic shut-off valve 3S is lahed open 
and valve 
coecGon between ppe 
the hose 5 bei disposed fo delver gsolne 
either through  mnuHy controlled nozzle or 
n utomtic coection. Liquid then psses 
through the meter 54 cusing  subtrcting reg- 
istrtion on the inctors 58 nd n dding 
registrtion on the indctors 54@. Liqd psses 
through the vIve 58, ppe 544 nd is suppled 
fo the hose 
predetermined amount of liquid bas been sup- 
plied, incators 528 will read zero, releasing 
the handle 36, causing the valve 538 fo close. 
When if is desired fo vacuize the hose as 
where the hose is fo be disconnected or stored, 
the valve 546 is conditioned fo connect the hose 
550 fo e pipe 554, valve 556 is conditioned fo 
coect the pipe 554 fo e inlet side of the pump 
570 nd in so doing the mechnism 4 is con- 
ditioned so tht counters 578 nd 2 re con- 
nected. Opertion of the pump 570 cuses quid 
to fiow from e hose 50 through valve 54, pip- 
g 554, vlve 556 through pump 579 nd rough 
meter 574, where the incators 58 indicate the 
mount of liquid pssing through the meter. At 
the sme rime the cotation through shorts 
S82, S88, nd mechnism 84 cuses subtrting 
on e inctors S. The qd then passes 
through piping 592, vlve 594, pipe 598 nto hose 
520, where if is returned to e source of supply. 
The indictors 540 then show the exact mount 
of liquid ctul devered. 
Similrly, if  plane is to be trmmed, as by 
remowl of gsoHne from 
utflized nd valve 562 is conditoned so that hose 
566 is coected fo ppe 
nd wlve 556. Vlve 55 is conditoned so tht 
pipe 580 is coected fo the inlet side of he pump 
nd there is still  comnection through mecha- 
nism 
cuses subtraction on the ndicators 54@. Liqud 
then, s before, passes through the pump 59, 
meter 574, ppng 592, wlve 94, piping 598 to 
the hose 520, through which it passes to the 
source of supply. 
In gures 12 and 13 there is illustrated an 
aptation of the invention fo an airport which 
is incated generally af 608. e airport is pro- 
vided with the rway 602 for the planes 804. 
Adjacent e runway there may be provided pifs 
688 supplied from storage tas 898 through the 
fiow line 8  0. Fuel may be supplied to e tanks 
from a suitable pumping ut incated general- 
 af 82. Wiin the pifs 896 a valve 81 is 
provided havLng a coting fitting 816 ere- 
on adapted fo be coted fo a hose 18 which 
is carried on a sstable reel 820 provided on the 
truck 622. This arrangement is silar fo that 
described in Figures 1 fo 5. 
The truck 22 is provided with the system 624 
which is silar fo any of the systems hereinbe- 
fore described. In this case instead of the reel, 
such as reel 494 (Fige 10) being used, e s- 
pensing hose 626 is shown cofled in dotted lines 
and in fueng position in full lines, and is shown 
adapted for bottom fillg of e wing ta 628 
of the plane. Of course the hose may be pro- 
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vided with a nozzle which is manually controlled 
for top filling. 
A defueling hose 539 shown in dotted lines for 
operative position and in full lines in stored posi- 
5 tion, is adapted fo be connected through a suit- 
able valve 532 fo the pump suction as heretofore 
previously described, the defueling liquid passing 
through the meter and being deducted from the 
registration thereon. The mechanism contera- 
I0 plated herein may be stored in cabinets 534, like- 
wise supplied from the line 59 in which case 
the hose 525 may be run directly fo the plane 
as shown in Figure 12. If may hot be necessary 
fo use a reelwith the fueling hose 525, as the 
15 hose 55 may be connected as af 55 and then 
the truck driven fo the plane fo be fueled so 
that only a short length of hose 525 may be 
necessary fo be handled, in which case if may 
only be necessary fo stack the hose and not reel if. 
20 The operation of the specific system for fuel- 
ing and defueling will depend on which of the 
systems described herein are used, as bave al- 
ready been described in detail. 
In various of the modifications shown herein 
25 reference has been ruade fo a reversible register, 
such a register being shown and described in 
application Serial No. 612,233, filed by Sherwood 
Hinds on August 23, 1945 for Airport Fuiling 
iVfechanism, now Patent No. 2,556,425, issued 
30 June 12, 1951. 
In various modifications, if is fo be pointed 
out that the handles of the various valves may 
be interlocked. In Figures 6 and 7, the handles 
5. and 37 may or may not be interlocked as 
25 by rod '54, and handles  and 79 may or 
may not be interlocked as by rods   7. In Figure 
.8 handles 35, .29 and 357 or any two.of them 
may or may not be interlocked by rods 3  7 or 3  9. 
In Figure 10, handles 442 and 599 may or may 
40 not be interlocked as by rod 59. In Figure 11 
handles 552 and 555 may or may not be inter- 
locked by rod 559, and handle 564 may be .inter- 
locked (not shown) or may be omitted as may 
any oï the trimming hoses and their connections. 
45 Also where two meters and indicators are used 
they may be provided with mechanism as 554 
ïn Figure 11, 344 in Figure 8 and 57 in Figure 7 
to cause subtracting on the meter affected by 
dispensing through the collapsible hose when the 
50 hose is being evacuated. 
If is fo be understood that this application is 
not to be limited by the exact embodiments of 
the device shown, which are merely by way of 
illustration and not limitation as various and 
55 other forms of the device will, of course, be ap- 
parent fo those skilled in the art without depart- 
ing from the spirit of the invention or the scope 
of the claires. 
We claire: 
60 1. In liquid dispensing apparatus, the combina- 
tion of a fiow line adapted fo be connected fo a 
source oï liquid supply, a meter, the inlet side 
of which is connected fo said source, a check 
valve opening away from said meter connected 
65 fo the ourlet of said meter, a differential valve 
having an inlet connected fo the ourlet of said 
check valve, a dispensing line connected to the 
ourlet of said differential valve, a dispensing hose 
connected to the ourlet of said dispensing line, 
70 a vacuum tank, a connection fo said vacuum 
tank, a three-way valve connecting said connec- 
tion, said hose and said dispensLng line operable 
fo connect said dispensing line fo said hose or fo 
connect said hose fo said connection, an ourlet 
75 connection from said vacuum tank, a check valve 
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insaid, ourlet connectionïopen]ngway ïrom:said 
vacuum tank, a second differentiaLvalve hving 
aninlet connected to said outlet connection, 
means associated with: said  vacuum tank and 
saidflifferential valvesïorclosing one valve when 
the. . other is.opened; a pump havin an in]et con- 
nected to. th outlet oï .the second differential 
valve and having vacuumizin' means connected 
to said vacuum ..tank, a connection .between the 
outlet oï aid pump and said dispensin line, and 
a connection between the - outlet oï said pump 
and said-source, a valve between said last named 
connections controlling flow 4o either- one or the 
other, and a checkvalvebetweensaid last named 
valve and said dispensin:  line opening away 
ïrom .said valve: 
2. ïn .liquid-dispensin-. apparatus, the com- 
binationo a.floline adaptedto be connected 
to/a source:of-liquidsupplF, a meter the in]et 
sideofwhichisconnectedtosaidsource, a check 
valve openin-away fromsaid meter connected to 
tlie outlet oï said-meter, a differential valve hav- 
in an in]et connectedto tlie outlet oï said check 
valve, a dispensin line connected fo the outlet o£ 
said.difïerential, valve, a dispensing hose con 
nected to the..outlet oï said dispensin line, a 
vacuura  tank a connection to said vacuum tank, 
a three-way valve connectin said connection, 
said  hose-and-said dispensin line operable to 
connect said dispensin line to said. hose or to 
connect said hose to said connection, an outlet 
connection ïrom said vacuum-tank, a check valve 
in-said outlet.connectionopening away from said 
vacuum- tank a: second diiïerential .valve havin 
n in]et connected to  said outlet connection, 
means associated with said vacuum tank and 
sMddifferential valvesIr closin one valve when 
the.other is,opened; a pump.havin anin]et con- 
nected-to the outlet oï the second differential 
valve: nd havin vacuumizing means connected 
to sid vacuum - tank, a valve between said vacu 
um means and vacuum tank interlocked with 
saidthreeway valve whereby operation oï said 
three-way valve to connect said hose and connec- 
tion operates said last named valve to connect 
said vacuum tnk and vacuum means, a connec- 
tion between the outlet of said pump and said 
dispensin2 line, and a connection between the 
outlet oï said pump and said source, a valve be 
tween said last named connections controllin 
fiow to either one or the otlier, and a check valve 
between said lst named valve and said dispens- 
in line openin away ïrom said valve. 
. In liquid dispensin apparatus, the com 
bination of a-flow line adapted to be connected to 
 source oï liquidsupply» a meter the in]et side 
oï which is connected to said source, the outlet 
side of said meter bein connected to the flow 
line, a reister operated by said meter in 
cordance with liquid passing throuh said meter, 
a  dispensin hose, a pump, a three-way valve 
connected to the hose, to .the outlet of said meter 
nd the in]et oï said pump, said valve bein op- 
erable to connectthe meter outlet to the hose 
or the hose to the-pump inlet, a second meter 
havin an inlet connected to the outlet of said 
pump,, the out!et oï said meter bein connected 
to. thesource, a .check-.valve interposed between 
said second meter and  source and opening 
ward said source, a reister operated in ccord 
ance with liquid passin  throuh said second 
named meter, and connection between said reis 
ters whereby regisrin, o£ said second named 
reister causes a like subtraction ïrom said flrst 
named reistero 

4. In liquid dispensin apparatus, the com- 
bination of a-flow line adapted to be connected 
to a.sourc of liquid supply, a meter the in]et 
side of which is cmnected to said source, the 
5 outlet side of said meter being connectd to the- 
fiow line, the source of supply including a valve 
controlled connection stub, a register operated by 
said meter in accordance with liquid passing 
throuh said meter, a dispensing hose, a pump, a 
10 three-way valve connected to th hose, to the 
out!et of said-meter and the in]et of said pump, 
said valw being operab!e to connect the meter 
outlet to the hose or the hose to the pump in]et, 
a second meter having an inlet connected to the 
15 outlet of said pump, the outlet of.said meter be- 
ing connected to the source, a check valve inter- 
posed between said second meter and source and 
opening toward said source, a reister operated 
in accordance with liquid passing through said 
20 second named meter, a.cozmectioz between said 
registers whereby registering oï said second 
named register causes a like subtraction from 
said flrst named register, a connection to said 
stub for withdrawing liquid thereïrom, a three- 
25 way valve between said pump suction and said 
last named connection and between said first 
named three-way Valve and pump suction for 
connecting said com]ection to the pump suction 
and simultaneously disconnecting said flrst 
0 named three-way valve and pump suction. 
5. In liquid dispensing apparatus, the com- 
bination of a fiow line adapted to be connected to 
a source .oï liquid supply, a meter the in]et side 
of which is connected to said source, the outlet 
 side of said meter being connected to the fiow 
line, the source of supply including a valve con- 
troiled connection stub, a register operated by 
said meter in accordance with liquid passing 
through said meter, a dispensing hose, a pump, 
0 a three-way valve connected to the hose, to the 
outlet o£ said meter and the inlet of said  pump, 
said valve being operable to connect the meter 
ourlet to the hose or the hose to the pump in]et, 
a second meter having an in]et connected to the 
45 outlet of said pump, the outlet of said meter be- 
ing connected to the source, a check valve inter- 
posed between said second meter and source and 
opening toward said source, a register operated 
in accordance with liquid passing through said 
. second named meter a conneetion between said 
registers whereby reglsterlng oï said second 
named register causes a like subtraction ïrom 
said flrst named register, a connection to said 
stub ïor withdrawing liquid therefrom, a three- 
5 way valve between said pump suction and said 
last named connection and between said first 
named three-way valve and pump suction for 
comaecting said connection to the pump suction 
and simultaneously disconnecting said flrst 
60 named three-way valve and pump suction, and 
means between said three-way valves whereby 
operation of one controls opera'oion of the other 
6 In liquid dispensing apparatus, the com- 
binatiori of a supply line adapted to be connected 
65-to.a.. source oï liquid supply, a meter the in]et 
side of which is connected fo said source, an 
automatic shut-off valve biased toward closed 
position having an in]et connected to the meter 
outlet, a three-way valve having one side con- 
ïO nected to the shut-off valve outlet, a second side 
o£ said three-way valve being connected to a 
flexible, collapsible dispensing hose, another 
three-way valve having one side connected fo 
the  third side oï said flrst named three-way 
$ valve, a pump havin an in]et connected fo a 
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second side of said second named three-way 
valve, a trimming hose connected fo the third 
side of said second named three-way valve, a 
second meter having an inlet connected fo the 
pump ourlet, a check valve opening away from 5 
the ourlet of said second named meter connected 
to said meter outlet, the ourlet of said check 
valve be!ng connected fo said source, said flrst 
named mCer having a register including a pre- 
set indicator connected fo said shut-off valve 10 
whereby said shut-off valve is shut when said 
preset meter reaches a lredetermined indication, 
said registér also including a resettable reversible 
indicater oPerable in one direction to show the 
amount of.liquid passing through said flrst named 15 
meter, said second named meter having a register 
for showing the amount of liquid passing through 
said second named meter, means between said 
registers operable fo cause subtracting from said 
flrst meter in the same amount as said second 20 
meter adds, control mechanism between said 
second named three-way valve and said means 
for causing said means fo be operative when said 
second named three-way valve is operative te 
permit liquid to pass through said pump, and 25 
an interlock between said three-way valves, 
whereby said second three-way valve is inopera- 
rive when liquid is being dispensed ïrom said 
dispensing hose, but operative so liquid can pass' 30 
from said dispensing hose fo said pump. 
'7. In liquid dispensing apparatus, the com- 
bination of a flow line adapted fo be connected 
to a source of liquid supply, a meter the in!et side 
of which is connected fo sald flow line, a check 35 
 valve opening away from said meter connected 
te the ourlet of said meter, a differential valve 
having an inlet connected fo the ourlet of said 
check valve, a dispensing hosi connicted fo the 
outlet of said differential valve, a tank for re- 40 
ceiving liquid from said hose whereby said hose 
is evacuated, a valve interposed between said 
hose and differential valve for controlling flow 
to said hose and from said hose fo said tank, and 
means for controlling said differential valve, said 45 
means including a control associated with said 

18 
tank and affected by the liquid content of said 
tank. 
8. In liquid dispensing apparatus, the com- 
bination of a flow line adapted fo be connected 
fo a source of liquid supply, a meter the inlet side 
of which is connected to said flow line, a differ- 
ential valve having an inlet, connected fo the 
ourlet of said meter, a dispensing hose connected 
fo the ourlet of said differential valve, a tank for 
receiving liquid from said hose whereby said hose 
is evacuated, and means for controlling said 
differential valve, said means including a control 
associated with said tank and affected by the 
liquid content of said tank. 
9. In liquid dispensing apparatus, the com- 
bination of a flow line adapted to be connected 
fo a source of liquid supply, a meter the inlet side 
of which is connected fo said flow line, a differ- 
ential valve having an inlet connected fo the 
ourlet of said meter, a dispensing hose connected 
te the ourlet of said differential valve, a tank for 
receiving liquid from said hose whereby said hose 
is evacuated, a valve interposed between said 
hose and differential valve for controlling flow 
fo said hose and from said hose fo said tank, and 
means for controliing said differential valve, said 
means including a control associated with said 
tank and affected by the liquid content of said 
tank. 
ROBERT J. JAUCH. 
SHERWOOD HINDS. 
FREDERICK W. STUIM. 
REFERENCE$ CITED 
The following references are of record in the 
file of this patent: 
UNITED STATES PATENTS 

Number 
1,023,141 
1,'756,410 
1,914,021 
2,01'7,345 
2,160,'741 
2,362,559 
2,50'7,59"/ 

Naine Date 
Eisenbise .......... Apr. 16, 1912 
Hertz .............. Apr. 29, 1930 
Jester ............. June 13, 1933 
Granberg .......... Oct. 15, 1935 
Jensen ............. May 30, 1939 
Jauch et al ......... Nov. 14, 1944 
Holdridge .......... May 16, 1950 



